Abstract: There is discernable evidence of the human presence having historically appropriated the 1300 kilometer long Vaal River of South Africa as it extends itself from the Drakensberg Plateau into the arid Karoo region. This hard-working tributary of the Orange River, which was instrumental as a supply of water to the Witwatersrand, in the era of the region's gold mines, has been used by humans in a variety of ways. First it was used as a route of communications, then as a borderline demarcating the territorial spaces of states and colonies. Later it was used for purposes of economic development. In the study the objective is to point towards the manner in which humans have influenced the river and its hinterland, particularly from the nineteenth century, up to the 1950s. The process of appropriation, it is argued, has had a different effect when humans laid claim to the river and its environment for social, economic and political purposes.
implies 'a special capacity to separate ... from nature what human beings find useful and transform it in ways that other species supposedly cannot even imagine', 3 appears to enjoy qualified acceptance. Perhaps one of the most striking examples of appropriation is found in the manner in which humans, when they settle in specific environments, first appropriate the land and then the available water resources. In combination these two natural resources provide the essential substances required for the cultural dynamics of human settlement processes to clearly come to the fore. Water is a most unusual substance. It shapes our lives, as well as our understanding of the spaces within which we find ourselves -even if it only provides a sense of observational dimensionality or depth of field, or maybe an awareness of scale. This is more than apparent in the case of rivers. In a relatively waterstarved country, such as South Africa, a river is a significant feature in any landscape. Even dry river beds have an intrinsic value. 4 With perhaps the exception of rugged mountainous landscapes, rivers dominate other natural elements of the land that surround them. We are influenced by the environment in which we live when we, for example, adapt ourselves to local conditions. It is also evident that humans have a tendency to try and subjugate the environment in which they find themselves. This can be done in a number of ways. We construct, deconstruct, direct and redirect the environment to the extent that, at times, it tends to strike back at us in the form of a catastrophe under conditions of natural disaster. History informs us that floods 5 and droughts 6 cause severe damage to the structures and textures of human societies. The extent to which nature had been subverted and manipulated by humans, then forms the bottom line on the balance sheet of environmental and cultural conservation.
Despite their imminent threat, rivers as natural features of the landscape are more than often subjugated to the whims of humankind. The process of appropriation, transforming a natural feature of the land, is as old as orderly human society.
In this discussion attention will be given to the manner in which the Vaal River, a tributary of the Orange River, was used by humans up to the 1950s. In the process of contemplating appropriation, from an environmental perspective, it is desirable to allow nature as crucial role player in the process of historical discourse to maintain a status of dominance in its own right. The interface between nature and human culture is noted for different forms of appropriation. When appropriation is based on the physical exploitation of the natural environment, deterioration follows. Thus, it is important to have in place a responsible sense of intellectual awareness, to secure a useful balance between use and abuse, ownership and custodianship. Aspects of this discourse will be dealt with in greater detail below.
The Vaal River
The Vaal, which extends over a distance of more than 1300 km from the Mpumalanga Highveld in the east, to the arid Kalahari environment in the west, has played an extraordinary role in South African history. It has been used as a communications route for humans and animals moving over large tracts of land in the interior of South Africa. It has also acted as a boundary line between independent states, British and indigenous communities in the multi-cultural society of sub-continental Africa. The Vaal has been described as the hardestworking river in South Africa, 7 serving the most populous and economically active region in the country.
8 It has also been described, in more recent times as resembling a sewage pit, in some places.
landscape and negotiate the manner in which they intend to eke out an existence in a water-stressed region of Africa.
The Vaal River is the northern tributary of the Orange River (also known in the vernacular as the Gariep, or the Grootrivier), 10 the largest river in South Africa. As is the case with the Orange, it flows from east to west. The Vaal River was formed about 180 milion years (MY) before the present (BP) when the tectonic plates started shifting as Gondwana Land started breaking up to form the continents of Africa and America.
11 The Vaal, along with the Limpopo and Orange rivers, formed the boundaries of the Cargonian Highlands in the southern African interior before the Transvaal Griqualand Axis started forming some 60 MY BP. This was when the Karoo and Kalahari River were captured to form the Orange River system, of which the Vaal is a tributary.
12 As a transporter of water and sediments the Vaal River has acted as an agency of substances that shaped the land in times of floods and droughts. Activities of transfer, transport and communication have a direct linkage with the natural history of the Vaal River, but it can also be linked to human history.
A gentle material appropriation: communications
Some two thousand years ago the Vaal River facilitated human communications between the water-rich environment of the Drakensberg Plateau region, in the vicinity of Lake Chrissie (the land of the ancient Batswa San), and the arid Kalahari.
13 The Vaal, as was the case with many of its tributaries, formed the passage way through which San communities that had mastered the craft of livestock farming -and then became known as Khoi -moved from the Highveld into the interior of South Africa.
14 Khoekhoen-speaking people, unlike their ancestors, who had been hunters, gatherers and foragers in arid and 
16
A notable feature of South African rivers is the fact they seldom have navigable water ways.
17 The Vaal River is no exception. 18 However, it depends on the time of year. In the summer months, when it rained a lot, travelling on the river was a lot easier than in the dry winter months (April to August). There have also, historically, been diverse opinions on appropriate vessels for travelling on the river. The Khoi used tree stump vessels for crossing the Orange 19 -and presumably also the Vaal in the arid areas. 
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Twenty years later the explorer, Karl Mauch, travelled almost 500 km down the Vaal (from its junction with the Mooi River to Hebron) in a small flat-bottomed vessel (about 3,1m X 1,1m). Mauch was convinced that if some alternations could be done to the course of the river in some parts, it would be possible to travel as far down as Bloemhof. At the time it was deemed strategically desirable to have a water route to settlements on the Diamond Fields.
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For the Transvalers it meant that they could use Potchefstroom as regional trading centre, and then travel by boat, to and from the new mining communities in Griqualand West. In the 1880s Sammy Marks considered making use of a flat bottomed boat to transport coal from the Vaal Triangle to the Diamond Fields. Nothing came of the plan. However, recollections of the Tembe, a flat-bottomed vessel that proved to be inappropriate for the waters of the Vaal, is still very much alive in popular historical consciousness. It is a discourse on a visionary plan, for a boat built for travelling on the Vaal, which ultimately finished up being used in Mozambique.
23
In the course of the nineteenth century it was more than often a serious undertaking to cross the river. These crossings presented a multitude of problems, as is evident from the writings of travellers. 24 Little wonder then that in the latter part of the century ferries were positioned at some of the drifts. The construction of bridges to cross rivers in the Transvaal were, to a large extent a direct result of the work of Sytze Wopkes Wierda, a Dutch architect, who had been appointed by the republican government in the 1880s. It was the era when the improvement of roads and communication in the republic took place at a rapid rate.
25 However, the major breakthrough came in the 1890s.
Illustration: In 1892 the railway bridge over the Vaal River at Vereeniging was taken into use. President Paul Kruger (third from left) and the entrepreneur Sammy Marks (third from right) at one point made plans to transport water in railway carriers to Johannesburg.
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Appropriation and the Vaal River The first railway bridge across the river at Vereeniging was built to accommodate the mainline between Cape Town and Johannesburg which started operations in 1895.
27
Similar developments were at the order of the day in Standerton where, at the same time, the railway line from Natal to Transvaal was opened.
28
The completion of the Barrage, over a distance of more than 400 m across the Vaal River, in 1923, opened up the premier bridge-crossing between the Free State and former Transvaal. The single lane bridge across the river formed part of the national road between the Cape and the Witwatersrand which had become the industrial hub of the country.
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Intellectual appropriation: religion, security and politics
The intellectual appropriation of the river had its origins when in 1826 the London Missionary Society's Reverend James Archbell (1798-1866) started working under the Baralong people at Motlhana-wa-Pitse (Platklip) on the banks of the Vaal River, close to the modern Warrenton.
30
The missionaries promoted the idea of maintaining this contact with the Cape Colony's northern frontier in order to maintain a sense of order, and also secure a route for missionaries to travel from the south into central Africa. Above all, having access to a route along the Vaal River into the interior meant that they were able to work in the interests of the indigenous people who, it was said, were in danger of being subjugated by frontier farmers. 31 The significance of the river is evident from the travels of Rev. Robert Moffat.
32 As a feature of the landscape the Vaal River determined the routes of travellers into the interior.
By far the most dynamic role of the river, as a natural water course, is to be found in the role it played as a political boundary in the nineteenth century. Van Jaarsveld in his study on the relations between the Orange Free State and Transvaal, 33 and later in a discourse on controversies pertaining to the river as a borderline 34 pointed to the pivotal role it played in the era of the Afrikaner republics in South Africa (1830s-1902).
Prior to the arrival of whites, it appears as if the region of the Vaal River, in the vicinity where the Mooi River flows into it, was an area where the Khumalo Ndebele of, Mzilikaze, had settled in the 1820s. Presumably in the face of the approaching white settlers Mzilikazi, a former military commander of Chaka, in the early 1830s started moving in a north-westerly direction. River could make poets dream; there she equals in beauty the most beautiful, as she moves a while with dignity, before casting herself, tumbling and foaming and eager to lose her name into the embrace of Groote Rivier.
40
His fellow-traveller, Wahlberg, on crossing the river, noted how wide it was. He also spotted a 'beautiful land-crab' as well as a quagga in the proximity of the river.
41
Five years later, in February 1848, the British, under Sir Harry Smith, annexed the Orange River Sovereignty. Rather than lose their independence the trans-Valers then relinquished their claim to the land between the Vaal and the Vet River.
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The British annexation had the effect that the Transvalers, who had not been very united, now tended to close ranks and seek closer collaboration to form a united front against the British. 43 The political tension between Boer and Brit was omnipresent. The Vaal River was a symbol of feelings of animosity.
In 1850 Thomas Baines, like Delegorgue seven years earlier, stood on the banks of the Vaal River and observed beautiful mimosa trees on the banks of the river and how wagons were moving through the drift.
Also he noted with a sense of disappointment how much of the wildlife that Cornwallis Harris had described on the Vaal River, two decades earlier, 44 was now absent. This state of affairs he ascribed to the fact that firearms, used by the Boers, had been used to hunt down the wildlife. 45 The political discourse of culture acted as a catalyst in his states of awareness, whilst reflecting on the river and its environment. It was a subsidiary of his (expanding) spatial awareness.
In 1852 the Transvalers and the British signed the Sand River Convention. 46 The Vaal River now was a distinct boundary line. The British gave the undertaking that they would not annex the area to the north of the river.
47 At the time of the signing of the treaty, Sanderson passed through the Vaal into the Transvaal where, in Potchefstroom, he became very much aware of the effect that the treaty had on the psyche of the Transvalers. He noted that they were jubilant and there were festivities in the village of Potchefstroom, as the residents were informed that forthwith the British would leave them at rest.
48 Clearly the culture of politics again reduced the river and its environment to a line on the landscape demarcating a cosmetic division between two societies that were very similar in most cultural contexts.
The political appropriation of the Vaal River led to very fixed discourses of real and imagined territorial struggles for power. On the northern banks of the Vaal the republican burghers were determined to maintain their independence of British authority. Supporters of the British, on both sides of the river, were convinced that it was only a matter of time before the trans-Vaal territory would be brought under British control. The Free Staters themselves appeared to be less perturbed by the new borderline. Instead, they anticipated a general improvement in their way of life. Ironically, apart from the fact that that the new borderline tended to strain relations between political-minded people, it clearly affected trade. The Transvalers were vulnerable. They relied on strategic supplies of goods such as gunpowder, lead, coffee, sugar and domestic and farming utensils from itinerant and resident traders with strong links to the coastal ports of Natal, and the Cape Colony. There was clearly a grey area in which politics played a secondary role to the demand of everyday consumer goods. These items had to be conveyed across the Vaal River, a natural obstacle in the communications routes criss-crossing the interior of the future South Africa.
The political polarisation tended to be detrimental to the advancement of cultural activities that were aimed at stimulating the quest for knowledge of an almost unknown frontier zone. 49 For example, in 1865 Anderson, an explorer who had located the origins of the Vaal River at Klipstapel and Lake Chrissie, was prevented from conducting his researches. The Transvalers, as was also the also case with some of the local African population, were suspicious of everything foreigners surveyed.
50 For many years there had been attempts at determining the origins of the Vaal River. 51 The distrust with which local residents viewed Anderson was symptomatic of political discourses of exclusion that proved to be detrimental to disclosures of discoveries, on one of the major waterways of the Transvaal. It hampered efforts aimed at a better understanding of the Vaal River. Ironically this was at a time when Alexander McCorkindale's New Scotland settlement scheme, 52 to promote industry and higher European population densities, was initiated with the blessing of President MW Pretorius and his government.
53 The New Scotland settlement was not very successful, but over an extended period of time its pioneering efforts opened the way for the economic growth of the Eastern Transvaal (currently Mpumalanga) region. To what extent the political appropriation of the Vaal River as boundary could be shaped, was evident when in the late 1860s the Free Staters and the Transvalers were at loggerheads about the boundary line of the Free State. The Transvalers maintained that the Wilge River was the most southern branch of the Vaal River. They were eager to have this area demarcated at the boundary between the Free State and the Transvaal. The government of the Free State, in turn, was of the opinion that the boundary was the Liqua or Kapok River. In an attempt to address the issue the two sister republics invited Governor RW Keate of Natal to act as intermediary. Keate chose a medium between the two states and declared Gansvlei, a small river on the northern extremity of Natal that flowed into the Klip River, the border. From there it extended up to the point where the Klip flowed into the Vaal River. Up to the 1890s there were differences between the Transvalers and their Free State neighbours -especially in respect of the right of jurisdiction over islands situated in the Vaal River. 56 These differences were however minuscule in comparison with the problems that the British created for the Free State and the Transvaal.
In 1871 when the British annexed Griqualand West the region between the Vaal and the Harts River, which the Transvaal had claimed for itself, was lost. President J Brandt of the Free State, who also opposed British claims in a part of the new diamond field, was able to successfully negotiate for compensation for the Free State. However, the Transvalers lost out. They were unable to effectively lay claim to a region, which they were convinced, was originally theirs.
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In June 1870 President MW Pretorius entered into an agreement with representatives of a diamond mining company and, with the approval of the Volksraad, gave a private company the exclusive rights to mine for diamonds between the Vaal and the Harts River for at least twenty years.
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The agreement was subsequently nullified, but it paved the way for the British take-over of what was to become known as Griqualand West. Admittedly the Transvaal government of MW Pretorius was unable to defend its rights, but it was an unjustified move by the British to annex a region in which the Vaal River was a major feature of the land. The British move was subject to severe criticism by foreign observers.
59
At the time of the conclusion of the Treaty of London in 1884 the British once again restored a portion of the Western Transvaal to the republican government. 60 The political appropriation of the Vaal River and its environs up to the 1870s was, to a large extent the cultural creation in the hearts and minds of people. In the face of what was to come, the political manoeuvrings between the British and the republicans was a harmless form of appropriation of the parts of the Vaal River.
Tempelhoff
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Economic appropriation of the river
Since the early settlement of whites in the region the north of the range, the Vaal River and its environs had economic potential. Until at least the mid-nineteenth century, there were small economic activities that posed no environmental threat. For example, travellers into the interior, reported on the salt pans adjacent to the river in the more arid regions. The local salt deposits were mined 61 and the produce was sold to livestock farmers and hunters who required large quantities of salt. Moreover, at the confluence of the Vaal River, at the Mooi, soapstone was mined and used for pipes, goblets and containers. 62 Traders visiting frontier settlement in the interior saw the Vaal River as a veritable natural resource that could be exploited for raw materials, such as timber, in barter transactions.
63
The river and its environment had lots of potential for commercial enterprise, especially in the places where it was fairly easy to cross. At places, such as Parys (founded 1876), Standerton (founded 1878), the mining settlement of Venterskroon (founded in 1889), Bothaville (founded 1893) and Christiana (founded 1895) small urban settlements started flourishing on the banks of the Vaal. 64 Before the end of the nineteenth century, the hamlet of Parys was an industrious centre where farmers were actively irrigating their lands. At Stander's Drift, further to the east, an urban community started forming on the banks of the Vaal River. Nuclear settlements, of this nature, proved to be conducive to the establishment of better lines of communication between the states and colonies of South Africa in the nineteenth century.
65
The discovery in 1870 of diamonds at Kimberley and the sudden population growth of what soon became the largest urban conurbation in the South African interior temporarily at the time, had the effect of dwarfing the political significance of the Central Transvaal where politics still determined the way in which the Vaal River was perceived.
Appropriation and the Vaal River
The river's economic and industrial significance soon became paramount. With the rise of Kimberley as an industrial centre came the demand for more water. The Vaal River was a major source of supply. In the years to come it was the valuable water supply of the river that shaped the way in which humans appropriated the river.
Hydrological appropriation
Already in the 1860s there had been a tendency to dam up water supplies in the Vaal River. Apart from securing the sustainability of small farming operations it also served a strategic purpose. In times of drought, farmers would be forced to trek with their livestock to the banks of the Vaal River until such time that rains once again watered the land and provided grazing for livestock.
66 By the early 1870s there were many weirs across the river, south of Potchefstroom and as far downstream as Hebron. 67 The demand for water storage did not diminish.
By the 1890s the water supplies of the Witwatersrand, where a gold rush of immense proportions was reaching a climax, were severely put to the test. There were numerous problems with polluted water and an inability to cope with the growing water shortages. The republican government tried to get private enterprise to undertake the construction of a pipeline between Johannesburg and the Vaal River. This however did not materialise. The politics of conflict between Britain and the richest gold producing region in the world, at the time, prevented engineering skills from being used to harness the water of the river. 72 This, the largest storage dam of its kind in South Africa at the time, was built with two purposes in mind. 73 Firstly, it had to supply water to the Witwatersrand. Secondly, the water of the Vaal River was now appropriated downstream for the development of the largest irrigation scheme in South Africa between the Vaal and the Harts rivers. The Vaalharts scheme on which work started in 1933, was not only a breakthrough for farming in the country, but it also marked a highpoint in the era of irrigation scheme developments in the country. At the time of its completion in 1938 some 28 000ha of agricultural land was available for irrigation farmers who had started occupying small highly productive farms in the region. 74 the Witwatersrand at the start of the twentieth century, to a centre where industrial activities were of paramount importance. The local availability of water and considerable deposits of coal, in close proximity of the Witwatersrand, proved to be valuable assets. 80 In December 1906 the Victoria Falls Power Company entered into an agreement with Vereeniging Estates and the firm of Lewis & Marks for the exclusive right to build a steam driven power station at Vereeniging.
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By 1914 also the Rand Mines Power Supply Co. Ltd, was a major consumer of water from the Vaal River.
82 Prior to the establishment of the Electricity Supply Commission (Escom, currently Eskom) in 1922, 83 there were substantial private initiatives at generating electricity from the river. These were increasingly consolidated or phased out to strengthen the capacity of Escom in the development of a national electricity supply grid. This meant that larger water supplies had to be allocated to the electricity utility. In the Vaal River Development Act, No. 38 of 1934, a substantial supply of water from the Vaal River was earmarked for Eskom. 84 It was used at the Klip power station, near Vereeniging, which was the largest of its kind in South Africa at the time. Production gained momentum, especially after World War II (1939) (1940) (1941) (1942) (1943) (1944) (1945) . Opposite, on the Orange Free State side of the river, the town of Sasolburg was established in 1950 to provide in the housing needs for the first synthetic fuel manufacturing plant in South Africa.
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Further downstream, the Vaal River was also increasingly subjected to yielding more water for industrial development. In 1947 the Anglo American Corporation announced that it would be opening up the goldfields of the Orange Free State.
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The new gold mining town of Welkom and the neighbouring town of Odendaalsrust (founded in 1899), were soon reliant on water piped from a purification plant on the Vaal River at Bothaville.
Seen against this backdrop, the Vaal River lived up to its reputation as the hardest-working river in South Africa. Specifically in the Vaal Triangle intensive industrial development was responsible for the general decline in the environmental quality of the river's water in the Barrage. This deterioration made the responsible authorities more tolerant of purified effluents flowing into the river from the Witwatersrand region.
91
Local industries used this secondary water. However, in the face of growing water shortages, 92 more effective technologies were developed by industry (for example in the field of cooling systems) to reduce excessive water consumption.
A new legislative framework: formalised appropriation By the 1950s it was evident that that the secondary and tertiary sectors of industry had appropriated the Vaal River to the maximum. The country was in the midst of one of the longest sustained periods of economic growth. There were indications that this trend would not subside in the near future. The government supported the developments. In an effort to focus the activities of the state more efficiently the legislative framework within which the country's water supplies had been governed since the era of unification in 1910, was changed. For a start, the department of irrigation, dating back to 1913, was replaced by a department of water affairs.
93
The Water Act, No. 54 of 1956, which replaced all previous waterrelated acts of parliament, now made provision for direct state control over areas in which water was abstracted, supplied or distributed. The government was now responsible to ensure that water was distributed to all who were legally entitled to make use of the supplies.
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In effect it implied that the government had to provide support for the development of sufficient water supplies in a country where industrialisation was peaking.
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In the case of the Vaal River the new legislation implied that, like al the major rivers of the country, the Vaal would forthwith be subject to central government control. Industrialisation was uppermost in the minds of the leaders of the state and the private sector. This created a situation which implied that it was an appropriation of water resources (in this case the Vaal) that tended to work to the detriment of sound principles of environmental conservation. Instead of seeking alternatives excessive water consumption, new facilities were summarily created.
One example was the Zuikerbosch water purification works of the Rand Water Board. This facility, a technological achievement of great standing, was basically intended to increase the available potable water for consumers of the Rand Water Board. Issues of constructively dealing with contaminated water, were relegated to the back burner.
The government, in terms of the existing policy and legislative framework, recognised the natural tendency for water to be returned to sources from where it originally emanated. Little consideration was given, in the era of rapid economic growth, to potential alternative strategies of water purification for effective re-use. That would only come much later.
_______
Conclusion
The appropriation of the Vaal River, ever since the nineteenth century, was noted for the mild manner in which humans first used the river and its valuable water supply. As the pace of development stepped up, principles of economic appropriation became paramount. Over the long term, these material motives were harmful to the environment. The appropriation of the river thrived on processes that were structured to promote a culture of unbridled consumerism. One example is the growth in the domestic consumption of electricity in these years. It was largely caused by an increase in the use of domestic electrical appliances, manufactured in South Africa. It could be said that modernisation, which implied the use of lots of goods and services, was a very universal development in all parts of the world. This may be the case, but it implies that the price of progress was very high. The human appropriation of the Vaal River bears testimony to this. Scant attention was given to the environmental conservation of a natural heritage asset in a cultural landscape that was rapidly changing the face of South Africa. By the mid-1950s the point of gravity of the Vaal River clearly was in the Vaal Triangle region -South Africa's 'Sheffield'. JP Leslie, the chief engineer of the Rand Water Board, at the start of the decade, warned that the Vaal River Barrage faced imminent deterioration. Steps were necessary to prevent, especially sewage and toxic industrial effluent, from destroying a valuable water source of the country's economic nucleus.
96 His warnings were prophetic. In the next quarter of a century it was to become apparent precisely how fragile the Vaal River environment had become, as a result of the generally brash appropriation of the country's valuable water resources. 
